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LIGO Orientation
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Note Also non-LVC Catalog Work:

e 1-OGC and 2-OGC: Nitz, et al. (2018) & Nitz, et al. (2019)

“IAS” catalogs: Venumadhav, et al. (2019) & Venumadhav, et al. (2020)
o Including population analysis (sub-threshold) in Roulet, et al. (2020).



https://arxiv.org/abs/1811.01921
https://arxiv.org/abs/1910.05331
https://arxiv.org/abs/1902.10341
https://arxiv.org/abs/1904.07214
https://arxiv.org/abs/2008.07014
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O3 s was Off the Hook: Public Event Notices

GraceDB — Gravitational-Wave Candidate Event Database

[ HoME [ PUBLICALERTS | SEARCH | LATEST | DOCUMENTATION | LOGIN

LIGO/Virgo O3 Public Alerts

Detection candidates: 56

SORT: EVENTID (A-2) ¥

Possible
Source -
Event ID (Probability) uTC GCN Location FAR Comments
MassGap March 16, 2020 GCN Circulars 1 per 446.44
$200316bj
(>99%) 21:57:56 UTC Notices | VOE years
1 per
March 11, 2020 GCN Circulars
S$200311bg BBH (>99%) 3.5448e+17
11:58:53 UTC Notices | VOE
years
NSBH (83%),
March 8, 2020 GCN Circulars 1 per 8.757
5200308e Terrestrial RETRACTED
01:19:27 UTC Notices | VOE years
(17%)
BBH (86%),
March 3, 2020 GCN Circulars 1 per 2.4086
$200303ba Terrestrial RETRACTED
(4% 12:15:48 UTC Notices | VOE £ years
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O3 s was Off the Hook: Public Event Notices

GraceDB — Gravitational-Wave Candidate Event Database
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Special O3a Events



GW190412: An Asymmetric BBH Merger: Properties
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http://dx.doi.org/10.1103/physrevd.102.043015

GW190412: Population / GR
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GW190425: A Heavy BNS System
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GW190425: Formation and Nuclear Matter
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GW190814: Something Merged With a BH
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GW190814: Something Merged With a BH
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GW Distances are Easy

C5

I ~ 3 x 10°? ergs™! ~ 10° SNe
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GW Redshifts Are Hard

Mobs = M (1 + 2)
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Easy Mode: GW + EM Measurements
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http://dx.doi.org/10.1038/nature24471

Redshifts Without EM Observations

Mobs = M (1 + 2)
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Redshifts Without EM Observations

If | know this

/

Mobs = (1 —+ Z)
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Redshifts Without EM Observations

If | know this

/

Mobs = (1 —+ Z)

\

Then | can measure this.

Chernoff & Finn (1993)
Taylor & Gair (2012)26
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BBH >> BNS



Where are LIGO’s Big Black Holes?
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Pair Instability Supernovae
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http://dx.doi.org/10.1093/mnras/stx1576

LIGO Populations (PISN Bump?)
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What It Might Look Like in 2020s
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my (Mg)

H(z) Measurement
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my (Mg)

H(z) Measurement
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Black Holes Have Spectra (GW150914)
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Kerr Normal Modes (GW150914-Like)
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In the Data
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Testing GR (The No-Hair Theorem)
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Testing GR (The No-Hair Theorem)

/'

GR to +/- 20%

N i
blg Q\ EEPA L S A |
/Qx !
g S S T S
FISI L PSS

(Sfl (STl



20%

~ 3%
V50

O3 has ~50 BBH:
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